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Abstract Both the present state and long-term changes of aquatic plant diversity in Changhu Lake[] the 
third largest lake of Hubei Province in China[] were studied in the paper. The reasons for the diversity loss 


and effective approaches to restore the degraded aquatic plant diversity and lake ecosystem were discussed. 
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The main results are given as follows[[] 10 It was recorded that 98 aquatic plant species distributed in the 





lake in 2001[] of which Potamogeton maackianus|] Vallisneria denseserrulatal] Trapa incisal] T. bis- 











pinosa[] Potamogeton crispus[] Spirodela polyrhizal] Myriophyllum spicatuml] Hydrilla verticillata and 
Azolla imbricata displayed the highest abundance[[] 2[] The aquatic vegetation in the lake could be divided 
into 14 associations. It was found that Euryale ferox + Trapa incisa + T. bispinosa Ass. possessed the 
highest species diversity indices[] D = 0.7224] H = 2.3416L[] that Hydrilla verticillata + Vallisneria dens- 
eserrulata + Najas marina Ass. and Potamogeton malaianus + Myriophyllum spicatum Ass. displayed the 
second and third highest indices] respectively] D = 0.7202[] H = 2.0234[] D = 0.71860 H = 1.9122[T] 


O 30 In the last 20 years a heavy loss of the diversity occurred[] Six aquatic plant species and seven aquatic 








plant associations disappeared from the lake. The vegetation coverage dwindled by 54.8596 and the mean 
biomass per square meter in the whole lake decreased by 69.78%[[] 4[] It could be concluded that it was 
violent human disturbance[] such as overbreeding aquatics[] excessive harvest of water grass[] dragging for 


mussels and spiral shells[] that led the diversity loss in the lake[][] SU It was considered that the goal for 





restoration of the degraded aquatic plant diversity and lake ecosystem could not be realized without sufficient 
participation of the government in fund and administration. 
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000000000000000000000000000000 12.10 O U 
UUUUOU0O0U00000000O0U000000000000000000000000 
U0O0000000000000 2000 800000000000000000000 
DOBO BDO DD ODO DD 0000000000000 00000000000 
DODBO BD DO DD ODO DD 0000000 000000000 000000000 
DO d0000000 0000000000000 0000 000000000000 
DOBO 00000000 000000000 0000000000000 00000 
OOO DO 0000000000000 000000000 0000000000 




































































































































































































































































































































































































































































1 DODO 
1.1 []U UL EL UO D LI LU. LI 

DUO00000000000000 N8027 ~ 30°30’ E 112217" ~ 112309 00800000000 
DUB O BO DO BDO DOLO I6CODOO OD ODO 00000000 40€] - 14967 0 U O 0 255 dll 
1.2 []U UL DL B DEO. OE EL D. CECI UI EI 

LI 1999[] 1[] -2001[] 11D HEU B EB] DO DD DODODODODOLO Cooki 19901] D] I LI LI E] 
DOBO DO DO DO DDD ODO OD 0000000000 LUUUULUULULUUUUUUUULU iul 
U -U 000 Braun-Blanguet 1 H D UH D D U HL E] D U UL IL LI LL] 198211] 

SI 0 O U U extra-abundanil] 40 U U abundani[] 300 O U commonl | 

20 0 0 U few] 111 U U occasional] +U 0 UL rae] 
13 DOD000D0 000000060 
1.3.1 OULULUUU UUUULULUUULUULUUULUULUUUULUUUUUUUUUUUU UL 
0000000000000000 1981000000 1989 (] LH] HH B. HH] D] D. HH ODO DO DE. EE DE HE. L 
DO BO DO DO DDD ggg ug utu duutitiiüttlittl 

tá +" U LI U LE LIU LI U CI U LI LI LI LILI Ná zm 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































21 UUULUULUULUUUULUULUL 175 
1.3.2 OULUULULUULULULUULU DODODDO 61 2mx2mD O0 Og 000H0 00 080 
HUHUUURDUUYUUUUUUUUNHUUUUUUUUUUUUUUUUUUUUUUUUd 
ODO DO ODO DD ODO OD ODO ODO DODDD DO Simpson 0 D D UU CD DIE Shan- 
no-Wieer[] pogo 0000000000000 D=1->p*D H=3.32190 lgN - Znlgn/NL 
000000 19944 [1 LI D L] 19871] Krebsl] 19780 Magurranl] 198801 JU POU :D EE EH D D] U U UL [LI 
HUP=an/NUnUUUUU iWUUUUUUUNUUUUUUUUUUUUUO 
133 D000000000000000 0000 1:50o00000 0000000000000000 
ODO DO DO 000000100 27000000 1:810 D D D TED O UO U ulli 
Garmin- 12C GPS] DO 15mm0000000000000000000000000000000 
UULULUUUULULUUUUULUUUUULUUULUUUUUULUU CorldrewOOOUUUUUUUU 
000000000 GIS U ARGINFOLUUUULUUUULUULUUUULUUU>U GISI LU 
ARC/INFO 1] (] Hl HU LH] U D] H B] L] D C] U Pal > PAOUUUOUUOUUUUUUUUUUUUUUL 
>LlLLUUUULUULUULUULUUUULULUUULIULUULUULUUUULUUUUUULUL 
ODO ODO OD OD ODO DD OD 

01 DODd00g 000000 000000000 199-2001 0 0 
Fig. 1 Sketch of transects and sampling points for aquatic vegetation investigation in Changhu Lake[] 1999 - 20011] 
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Table 1 Species diversity of aquatic plant in Changhu Lakd] 20010] 

O O Species A O | Species A O | Species A 
1 Marsileaceae Myriophyllum spicatum 5 Ottelia alismoides 1 

Marsilea quadrifolia 2 M . verticillatum 2 28 Poaceae 
2 Salviniaceae 15 Umbelliferae Zizania latifolia 2 

Salvinia natans 3 Oenanthe japanica 1 Phragmites communis 1 
3 Azollaceae 16 Primulaceae Miscanthus sacchariflorus 1 

Azolla imbricata 5 Lysimachia candida 1 Phalaris arundinacea 3 
4  Polygonaceae 17 Gentianaceae Beckmannia syzigachne 1 

Polygonum caespitosum 1 Nymphoides peltatum + Alopecurus aequalis 3 

P . amphibium + 18 Scrophulariaceae A. japonicus 2 

P. hydropiper 2 Veronica undulata + Echinochloa crusgalli 2 

P. orientale 2 Lymnophila sessiliflora 1 E. crusgalli var. zelayensis 1 

P. minus 1 Mazus japonicus 4 E. colonum 3 

P. lapathifolium + 19 Pedaliaceae Paspalum distichum 3 

P . plebeium 1 Trapella sinensis + Leersia hexandra 4 

Rumex japonicus 1 20 Lentibulariaceae Isachne globosa 3 

R. maritimus + Utricularia aurea 3 29 Cyperaceae 

R. acetosa 2 U. minor 2 Scirpus yagara 4 
5 Amaranthaceae U. vulgaris 3 S. triqueter 1 

Alternanthera sessilis + 21 Campanulaceae S. triangulatus + 

A . philoxeroides 4 Lobelia chinensis 4 Eeleochari yokoscensis 3 
6 Nymphaeaceae 22 Compositae E . tuberosa 2 

Nelumbo nucifera 1 Eclipta prostrata. 2 E. valleculosa 4 

Euryale ferox 3 Artemisia selengensis 3 F. henryi 1 
7 Ceratophyllaceae Lapsana apogonoides 3 F. hookeriana 1 

Ceratophyllum demersum 3 Kalimeris indica 2 Juncellus serotinus 1 

C. demersum L. var. quadrispinum 4 23 Typhaceae Cyperus difformis + 
8 Ranunculaceae Typha angustifolia + Carex unisexualis 2 

Runucunus sieboldii 1 24 Potamogetonaceae C. lehmanii + 

R. sceleratus + Potamogeton crispus 5 C. cinerascens 1 

R. chinensis 1 P. distinctus 1 3 Lemnaceae 
9 Cruciferae P. malaianus 4 Lemna minor 4 

Cardamine lyrata 2 P. pectinatus 1 Spirodela polyrhiza 5 
10 Leguminosae P . maackianus 5 Wolffia arrhiza 3 

Aeschynomene indica + 25 Najadceae 31 Commelinaceae 
11 Callitrichaceae Najas marina 4 Murdannia triquetra 1 

Callitriche stagnalis 1 N . minor 4 32 Araceae 

C. palustris 1 26 Alismataceae Acorus calamus + 
12 Trapaceae Sagittaria trifolia + Colocasia esculenta + 

Trapa bispinosa 5 S. trifolia var. longiloba + 33 Pontederiaceae 

T. incisa 5 27 Hydrocharitaceae Monochoria korsakowii + 

T. acornis + Hydrilla verticillata 5 M. vaginalis 2 
13 Onagraceae Vallisneria natans 3 Eichhornia crassipes 2 

Jussiaea repens 1 V. denseserrulata 5 34 Juncaceae 

Ludwigia prostrata 2 V. spinulosa 3 Juncus effuses 
14 Haloragidaceae Hydrochairs dubia 1 J . setchuesis 1 


O O Note E] ADO O O abundance] 
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DO U LU [] OD Cyperaceae[] 150 O D] O O O Poaceae] 13 [] O O D] O Polygonaceae 10 [| O O 
D0000000000000UUUUUU Vallisneria denseserrulata| 1] O O O Potamogeton 
crispusLL] O O O O O O Potamogeton maackianus[11 O O O Trapa incisa[1] O O O O T. bis- 
pinosal T] EJ EJ EJ EJ EL Myriophyllum spicatum| ] | ET] EE) Ceratophyllum demersum 1] OO O O 
O O Potamogeton malaianus[11 O O O O O Hydrilla verticillata D 000000000000 
000000000000000000 Spirodela polyrhiza DN 0000000000000 
O O Azolla imbricata| 1] O O O O Eeleochari yokoscensis [O O O O D]. 0 O Najas marina L] 
OOO N. minor 1] O O O Lemna minor [1 OO O O Mazus japonicus LT] 000000 C. dem- 
ersum var. guadrispinum[11 O O O O O O Alternanthera philoxeroides i O O O O Scirpus yaga- 
ral O O O U Leersia hexandra|1] U [] U Eeleochari valleculosa l O 100 

2.1.2 DODODDO 200000000000000U0 140000000000 
0020000000000 10000000000 20000000000 9000 
20U0UU00000000200000000000000000000000000 
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0U2000000000000000 +0000 200100 
Table 2 Community diversity of aquatic plant in Changhu Lakd] Mean + S.E .[] 20010 





OU 0 [] Association type D H C B 
10000 Phragmites communis Ass. 0.5966 + 0.0872 1.8741 +0.1657 68.7+7.6 6033.8 + 570.3 
2000 Miscanthus sacchariflorus Ass. 0.5533 + 0.0774 1.5616 + 0.1496 75.4+13.9 6941.5 + 764.7 
3000 Nelumbo nucifera Ass. 0.6735 + 0.1022 1.9861 +0.1943 100.0+0 1131.8 + 66.4 


410 +10 +100 0] Euryale ferox + 0.7543 +0.1208 2.4562+0.2355  95.6+3.2 2376.0 + 173.3 
Trapa incisa + T. bispinosa Ass. 

500 +00000 Trapa incisa + 0.6635 + 0.1106 — 1.9488 +0.2157  92.2+2.3 2199.1 + 237.7 
T. bispinosa Ass. 

60000000 Potamogeton maackianus Ass. — 0.2368 +0.0563 — 0.7946+0.1011 99.0+1.0 5241.6 + 551.3 
TO0000+00000+0000000  0.3962+0.0877 1.2041 +0.1712  88.3547.9 3758.1 + 328.5 
Potamogeton maackianus + P . malaianus + 

Myriophyllum spicatum Ass. 

s00000 +0000 +00000 0.5147 + 0.0842 1.6004+0.1789 97.4+2.2 6335.9 + 613.8 
Potamogeton maackianus + Hydrilla verticillata 


+ Najas marina Ass. 


9000000 D. Myriophyllum spicatum Ass. 0.6982 +0.1284 1.8984 +0.2445 18.6+8.7 1527.5 + 206.4 





1000000 +0000000 0.7342 + 0.1336 1.9862+0.2581  40.8+7.7 2230.6 + 235.2 
P . malaianus + Myriophyllum spicatum Ass. 

1000000 Hydrilla verticillata Ass. 0.6557+0.1053 1.8906+0.2101 97.3+2.2 3646.1 + 1084.4 

20000+0000 +00000 0.7437 +0.1339 2.1945 +0.2643 93.0+8.3 4384.9 + 574.1 


Hydrilla verticillata + Vallisneria denseserrulata 
+ Najas marina Ass. 

13000000 Vallisneria denseserrulata Ass 0.3106 + 0.0655 1.1485 +0.1322 51.2+9.3 1737.4 + 583.1 

14 0 O0 0 O Potamogeton crispus Ass. 0.3944 + 0.0953 1.1206 + 0.1781 33.5+ 10.7 1644.7 + 494.5 
UUNoeI0O0O000000000000 20010 SU 150000000 20010 70 22D 0 Investigation dates 
mogeton crispus Ass.[] May 15[] 2001[] the other associations[] Jul. 2217 2001] DO Simpson O O [] Simpson Index[] HU Shannon- Wiener [] 
O O Shannon- Wiener Index COO O O Coverage BOO O 0 0 00 0 0 [ [T]. Biomass per square meter fresh weight[] 
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Fig. 2 Aquatic vegetation sketch of Changhu Lake[] 20010 
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